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Introduction: There is a different perspective on diagnosis and management of common surgical problems
in elderly patients. This study aimed to analyse the management of acute appendicitis in octogenarians.
Methods: A retrospective study investigated all appendicectomies over ﬁve years. Patient records were
studied for presenting features, pre-operative imaging, pre-operative ASA grade, site of incision, post-
operative complications and length of inpatient stay.
Results: Presenting symptoms included lower abdominal pain (n ¼ 31, 93.9%), anorexia (n ¼ 19, 57.6%),
nausea and vomiting (n ¼ 15, 45.5%) and shifting pain (n ¼ 10, 30.3%). Twenty patients had right iliac
fossa pain (60.6%) and seven had pyrexia (21.2%). The commonest co-morbidity was cardiac (n ¼ 19;
58%). The average time from admission to theatre was greater in octogenarian patients (1.24  0.90 days)
than other patients (0.64  0.71 days), as was the average length of stay at 11  2.6 days compared with
4.3  3.1 days. The majority of octogenarian patients received a Lanz incision (48.3%), with others
receiving laparotomy (24.1%), lower midline (13.8%), gridiron (13.8%), and right paramedian (3.4%).
Complications were more common in the octogenarian patients (63.6%) than other patients (22.55%). The
most common complications in the octogenarian population were post-operative ileus (n ¼ 7; 21%),
wound infection (n ¼ 5; 15.2%) and pneumonia (n ¼ 5; 15.2%).
Conclusion: Appendicitis in the elderly can result in signiﬁcant morbidity due to the atypical presentation
causing an unnecessary delay in treatment. If indicated, age should not be a contraindication for an
appendicectomy. The increased likelihood for these patients to have a post-operative complication
should be at the forefront of their care.
 2011 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The ageing population of the UK has resulted in associated
changes in healthcare provision. There is a different perspective on
diagnosis and management of common surgical problems such as
acute appendicitis in elderly patients. Acute appendicitis is the
most common suspected diagnosis of abdominal pain in the
emergency department.1 The prevalence of diseases mimicking
acute appendicitis is increased in patients over the age of 45
compared to those under this age, with misdiagnosis being
attributed to different diseases in the elderly than in the young.
Elderly patients have increased rates of carcinoid tumours, caecal
carcinomas and ovarian cancer mimicking acute appendicitis. McGowan).
ciates Ltd. Published by Elsevier Ltcompared to inﬂammatory bowel disease, mesenteric adenitis and
ovarian cysts seen in those younger than 45.2
The increased rate of peri-operative complications in elderly
patients is well documented. The most common speciﬁc peri-
operative complications are post-operative infection and gastro-
intestinal disturbances, with general complications including
pneumonia and cardiovascular problems.3e5 Comparative studies
have shown improved outcomes in patients with acute appendicitis
who receive a laparoscopic appendicectomy compared to those
receiving an open appendicectomy.6Elderly patients are more likely
to suffer from complications associated with open operations and
are found to gain signiﬁcant beneﬁt from laparoscopic proce-
dures.7,8 However, a laparoscopic approach may not always
possible, especially during periods outside of normal working
hours, when logistical issues in the hospital or the absence of
suitably trained surgeons may result in many patients receiving an
open appendicectomy.d. All rights reserved.
Table 2
Type of Appendicectomy: Open (including method of incision), laparoscopic or
converted.
Method of Surgery Number of patients(%)
Open Total 30 (90.9)
Lanz 14 (48.3)
Laparotomy 7 (24.1)
Lower midline 4 (13.8)
Right paramedian 1 (3.4)
Gridiron 4 (13.8)
Laparoscopic 1 (3.4)
Converteda 2 (6.9)
a Surgery converted from laparoscopic to open surgery; 1 due to technical
reasons, 1 due to perforation, both converted to lanz incisions.
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citis in octogenarians at a UK teaching hospital through investi-
gating the patient presentation, histological diagnosis, the type of
operation including the incision type, and any complications in the
peri-operative period.
2. Methods
A retrospective cohort study of patients from a teaching hospital in Brighton, UK,
was undertaken investigating all appendicectomies in octogenarians between May
2005 and May 2010. Patient records were studied for patient demographics, pre-
senting features, pre-operative imaging, pre-operative American Society of Anes-
thesiologists (ASA) grade, laparoscopic or open surgery including site of incision,
post-operative complications and length of inpatient stay.
3. Results
A total of 33 patients were identiﬁed from the emergency
theatre database as being more than 80 old at the time of their
operation between May 2005 and May 2010. There were 33
patients in total, 17 male (51.5%) and 16 female (48.5%). The mean
age was 85.17  3.33 years, with the female patients being slightly
older (85.57  3.18 years) than the males (84.8  3.43), although
this was not signiﬁcantly different.
Presenting symptoms are detailed in Table 1. The initial inves-
tigations revealed leucocytosis (>11 109/L) in 22 patients (66.7%).
16 patients (48.48%) had pre-operative CT, 14 of which conﬁrmed
appendicitis (87.5% of CT scans). Two patients had pre-operative
USS, both of which were inconclusive. The remaining 15 patients
had no imaging prior to their operation.
Of the 33 patients, 1 was ASA grade 1, 18 were ASA grade 2, 12
were ASA grade 3, and 2 were ASA grade 4. The most common co-
morbidity was cardiac (n ¼ 19; 58%). The average time from
admission to theatre was 1.24  0.90 days.
The type of operation and the type of incision for open proce-
dures are detailed in Table 2. Intra-operatively, 32 out of 33 patients
(97%) had macroscopic appendicitis, and 16 (48.5%) were found to
have a macroscopic perforation, while 8 (24.2%) had an inﬂamed
appendix with no sign of perforation and 8 had a gangrenous
appendix (24.2%). Histologically 3 patients (9.1%) had a malignant
or pre-malignant ﬁnding and rest conﬁrmed appendicitis. These
included 1 each of sigmoid adeno-carcinoma with associated
appendix serositis, identiﬁed at post-operative histological exam-
ination following a second operation; villous adenoma of the
appendix, and appendiceal adenoma. Post-operative complications
affected 21 patients (63.6%). The most common complications were
post-operative ileus (n¼ 7, 21%), wound infection (n¼ 5,15.2%) and
pneumonia (n¼ 5, 15.2%). The average length of stay for all patients
was 11  2.6 days.
The number of non-octogenarian adult patients who underwent
appendicectomies at the same hospital during the same time
period was 1273, the breakdown of these by decade age group are
shown alongside the octogenarian population in Table 3, also
shown is the number of patients receiving imaging in each of these
groups. The mean time from admission to theatre was 0.64  0.71Table 1
Presenting symptoms and signs.
Symptom or sign Number of patients
affected (%)
Lower abdominal pain 31 (93.9)
Anorexia 19 (57.6)
Nausea and vomiting 15 (45.5)
Shifting pain 10 (30.3)
Right iliac fossa pain 20 (60.6)
Pyrexia 7 (21.2)days. The number of patients undergoing a laparoscopic appendi-
cectomy in the non-octogenarian group was 263 (20.65%). Sixteen
patients (1.26%) had an attempted laparoscopic appendicectomy
but were converted to an open appendicectomy.
Of all non-octogenarian patients 108 (8.48%) did not have
appendicitis. Of these non-appendicitis patients, the histological
ﬁndings included mesenteric adenitis (n ¼ 33, 30.56%), Enterobius
vermicularis infection (n¼ 12,11.11%), gynaecological (n¼ 9, 8.33%),
inﬂammatory bowel disease (n ¼ 8, 7.41%), and unknown (n ¼ 46,
42.59%).
Post-operative complications in the non-octogenarian appen-
dicectomy population affected 287 patients (22.55%), with
increasing complication rates at higher age groups. The most
common complications were wound infection (n ¼ 164, 12.88%),
post-operative ileus (n¼ 192,15.08%), and pneumonia (n¼ 27,). The
mean duration of hospital stay was 4.3  3.1 days.
Of the non-octogenarian appendicitis patients, CRP was
measured in 1037 patients (81.46%) and was raised (>5 mg/L) in
740 of these patients (71.36%). Bilirubin was measured in 1050
patients (82.48%) and was raised (>21 mmol/L) in 192 of these
patients (15.08%). White blood cell count was measured in all 1273
patients with 833 patients having leucocytosis (>11  109/L)
(65.44%).
The records for all non-octogenarian appendicitis patients were
incomplete so it was impossible to accurately record the clinical
presentation, diagnostic difﬁculty, complications and length of
hospital stay for each of these patients.4. Discussion
The number of octogenarian patients receiving appendicecto-
mies was below the level of any other decade-grouping of all other
adult patients operated on. This, along with the equal gender
distribution, is in keeping with other data from studies in Western
Europe for patients in this age group.9 The presenting symptoms
appeared to be atypical compared to younger patients. There was
more lower abdominal pain reported than the ‘classical’ RIF pain,Table 3
All adult appendicectomy patients grouped by decade of age.
Age Number of patients (%) Number of patients
receiving imaging (%)
18e29 427 (32.7) 265 (62.06)
30e39 310 (23.74) 223 (71.94)
40e49 235 (17.99) 180 (76.59)
50e59 158 (12.09) 120 (75.95)
60e69 82 (6.28) 67 (81.7)
70e79 61 (4.67) 38 (62.3)
80e89 33 (2.53) 18 (54.54)
Total 1306 911 (69.75)
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conditions which are more typical in the elderly such as urinary
tract infections, or diverticular disease. Therefore, it remains
necessary for the diagnosis of acute appendicitis to be considered in
all in elderly patients presenting with abdominal pain rather than
dismiss this totally in favour of the disease more prevalent in this
population.
There is a need for imaging in ambiguous patients, which was
found to be lacking in many patients in this study. Here more
evidence could be acquired to enable a more accurate diagnosis,
especially in this age group where the difﬁculty in diagnosis, and
a delay and misdiagnosis, are contributory factors for the increased
morbidity in this age group.
The rate of post-operative complications was increased
compared to data collected in younger patients (63.6% vs. 22.55%).
This is in keeping with the data suggesting that elderly patients are
at a greater risk of complications.4 The complications experienced
by the patients in this study were similar to those detailed in the
literature as being more common in elderly patients undergoing an
appendicectomy, namely, post-operative ileus, wound infection,
and pneumonia.3e5 Three patients had different diseasesmimicking
appendicitis, but due to the small number of patients it is not
possible to comment on the importance of these as potential
differential diagnoses in this population. No patients died following
an appendicectomy in this study population.
The number of patients who underwent imaging was lower
than would be expected of patients in this age group with these
symptoms. The cause of this is unknown and would require further
work to establish the cause of this.
There was only one octogenarian patient who underwent
a laparoscopic appendicectomy and so conclusions to the useful-
ness of this approach cannot be made from this study but this has
been shown to be a useful technique in these patients as the
complication rate is lower despite concerns regarding severe
peritonitis and the impact of a high ASA grade on anaesthesia due
to prolonged operation time.7,8
4.1. Limitations of this study
While all efforts were made to identify all patients who were
suspected of having appendicitis, it was only possible to investigate
those who had undergone an appendicectomy. Therefore there is
some confounding inﬂuence on the results, as those who were
investigated and subsequently found to have another diagnosis
were not identiﬁed and thus the validity of the rate of diagnosis in
those with suspected appendicitis is reduced. Therefore,
a prospective study whereby all patients who are labelled ‘sus-
pected appendicitis’ would improve the validity of the results.
The retrospective nature and the small population size of this
study make it difﬁcult to produce results which are truly repre-
sentative of the general octogenarian population. However, due to
the low rate of appendicectomies in this age group, this data is
sufﬁcient to understand the basic principles of caring for these
patients outlined above.
The details of the non-octogenarian appendicectomy patients
were obtained from computer imaging records and clinical coding
data. Therefore, the clinical presentation, diagnostic difﬁculty and
type of incision were impossible to report with 100% accuracy. This
is especially apparent with the imaging, as ultrasound imaging is
not saved on the computer imaging system and so would not be
highlighted in retrospective analysis. This highlights the need for
prospective surgical research and for the beneﬁts of a surgicaldatabase, which would allow for more reliable and complete data
to be collected about all surgical patients.
5. Conclusion
Appendicitis in the elderly can result in signiﬁcant morbidity
due to the atypical presentation causing doctors to pursue a more
likely diagnosis, but ultimately causing unnecessary delay to
treatment. If indicated, age should not be a contraindication for an
appendicectomy and despite laparoscopic surgery being seen as the
gold standard, there will still be some patients who will receive
open appendicectomies. The increased likelihood for these patients
to have a post-operative complication should be at the forefront of
their care. Further studies are required into how to provide the
highest standards of post-operative care to minimise the incidence
and degree of complications following an appendicectomy in the
elderly population.
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